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0 A method of sampling solid materials and sampling system to execute the method. 



0 A method and the related system for sampling 
solid materials. Materials as continuously manufac- 
tured from a compression molding machine (1) (e.g. 
medical tablets) are sampled at fixed inten^als and 
^the materials (M) thus sampled are fed into a trans- 
it port pipe (4) so as to be transferred by being ac- 
companied by a transport plug (5) into an Inspecting 
S2 station at low speed from its stand-by position in the 
CO pip© W when a gas control means (GO) is set in a 
^feed mode. After transferring sampled materials (M). 
I^the transport plug (5) left at its terminal position in 
<*>the transport pipe (4) is automatically returned to the 
Q stand-by position through the transport pipe (4) when 
the gas control means (GO) is set in a suction mode. 
^ By executing the above steps repeatedly, sampled 



transport plug (5) under unmanned operation. 
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materials (M) are successively transferred into the 
inspecting station by being accompanied by the 
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A METHOD OF SAMPLING SOLID MATERIALS AND SAMPLING SYSTEM TO EXECUTE THE METHOD 



Background of the Invention 



1. Reld of the invention 

The present invention. relates to a nnethod for 
automatically transfenring sampled solid materials 
such as medical tablets to an inspecting station by 
low-speed pneumatic transportation for a quality 
inspection and the like and a new sampling system 
to execute the same. 



2.Prior Art 

As to certain solid materials especially medical 
tablets or example, it is indispensable to execute 
random sampling at fixed Intervals to check the 
quality of manufactured tablets after the tablets are 
manufactured continuously at high speed by a tab- 
let molding machine. And conventionally an inspec- 
tor executes such a sampling inspection at regular 
intervals (for example every 10 - 30 minutes). 

However, nowadays a new automatic sampling 
system adapted to be disposed adjacent to the 
tablet molding machine has been developed 
wherein tablets are counted and weighed automati- 
cally and the numbers and weight are recorded to 
itself. 

Moreover, a tablet molding machine construct- 
ed to be washable with water on the spot has been 
also developed and its maintenance and examir>a- 
tion have become more convenient. 

However, in case of washing off such a mold- 
ing machine with water, it would be much trouble- 
some to transfer the inspection unit by the side. 
And since a balance scale is housed In the inspec- 
tion unit, the unit would be badly affected by the 
vibration of tablet molding machine when disposed 
adjacent to the machine. Actually, these problems 
has become more important nowadays. 

Moreover, sampling of medical tablets is re- 
quired to be executed directly by an inspector who 
is in charge of quality control other than those who 
are concerned with manufacturing of tablets in a 
plant. Therefore, there would be a possibility to 
cause dust and to be contaminated with foreign 
materials. 

Considering the above mentioned problems, a 
new sampling method of solid materials proposed 
by the present inventors has been disclosed in 
Japanese Patent Application No. 63-332432 
wherein sampled materials are transported at low 
speed and at high density. It is an practical method 



because it can be fully executed under unmanned 
factory system, has no requirement to move and 
place the tablet molding machine by the side in 
case of maintenance and examination, and more- 
5 over doesn't give an impact on sampled materials 
to cause crack or chip. 

SUMMARY OF THE INVENTION 

10 

The present invention is directed to provide a 
preferable sampling method for tablets wherein 
sampling work can be done under unmanned op- 
75 eration, the tablet molding machine need not be 
moved and placed by the side during maintenance 
and examination, and tablets do not receive an 
impact to cause crack or chip and also directed to 
provide a sampling system to execute the method 
20 effectively. 

A first method according to the present inven- 
tion to achieve above mentioned objects, described 
in Claim 1. comprises the following steps; feeding 
a fixed amount of solid materials as continuously 
25 manufactured from a compression molding ma- 
chine into a transport pipe for sampling; transfer- 
ring a fixed amount of solid materials thus sampled 
into an inspecting station by pneumatically trans- 
porting a transport plug at low speed in the trans- 
30 port pipe from its stand-by position in the pipe by 
use of pressurized gas; and after completion of 
transportation of the sampled materials accompa- 
nied by the transport plug, retuming only the trans- 
port plug ieft at a terminal position in the transport 
35 pipe to the stand-by position through the transport 
pipe by suction operation. 

A first system simultaneously proposed ac- 
cording to the present invention, described in 
Claim 3. comprises a sampling/feeding means to 
40 sample solid materials as continuously manufac- 
tured by a compression molding machine at fixed 
intervals and to feed sampled materials; a transport 
gas control means to transport sampled materials 
by executing either a feed or a suction mode; a 
45 transport pipe having an inlet to receive sampled 
materials from the sampling/feeding means and 
connected to the transport gas control means at 
the initial end thereof and to a material receiver of 
an inspecting station at its terminal end; and a 
50 transport plug disposed at initial end side of the 
sampling inlet in the pipe, as a stand-by position, 
the plug being pneumatically transported together 
with the sampled materials at low speed into a 
terminal position in proximity to the inspecting sta- 
tion from the stand-by position when the gas con- 
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trol means is set in a feed mode, and then being 
returned to the stand-by position from the terminal 
position after being transferred into the terminal 
position in the pipe when the gas control means is 
set in a suction mode 

A second method according to the present 
invention as set forth in Claim 2 comprises the 
following steps; feeding a fixed amount of solid 
materials as continuously manufactured from a 
compression molding machine into a transport pipe 
for sampling; transferring a fixed amount of solid 
materials thus sampled into an inspecting station 
by pneumatically transporting a transport plug at 
low speed in the transport pipe from its stand-by 
position in the pipe by use of pressurized gas; and 
after completion of transportation of sampled ma- 
terials accompanied by the transport plug, injecting 
pressurized gas from the end of the transport pipe 
toward its initial end, with the initial end side of a 
terminal position of the plug open to atmosphere, 
whereby the transport plug is returned to the stand- 
by position in the transport pipe. 

A second system according to the present 
invention as set forth in Claim 4 comprises; a 
sampling/feeding means to sample solid materials 
as continuously manufactured by a materia! supply 
station such as a compression molding machine at 
fixed intervals and to feed the sampled materials 
into a transport pipe; a transport pipe having an 
inlet to receive sampled materials from the 
sampling/feeding means and connected to a ma- 
teria! receiver of an inspecting station at its terminal 
end; a gas control means to supply transport gas 
into the transport pipe; a means to open the trans- 
port pipe into atmosphere, provided at initial end 
side of the plug housing portion constituting a 
stand-by position of the transport plug; a means to 
inject pressurized gas provided at terminal end 
side of the terminal position of transport plug in the 
transport pipe; and a transport plug disposed in the 
housing portion in the transport pipe, the plug 
being pneumatically transferred together with said 
sampled materials at low speed into the terminal 
position thereof in the transport pipe by transport 
gas supplied from initial end of the pipe after 
receiving sampled materials, and being returned to 
the stand-by position by driving the means to inject 
pressurized gas after being transferred into the 
terminal position in the pipe. 

And a system as set forth in Claim 5 is con- 
structed such that degassing holes are further pro- 
vided at the upper wall of the end of transport pipe 
connected to the material receiver whereby excess 
gas is bled to atmosphere before sampled materi- 
als are received into the receiver. 

Now functions to be achieved by the present 
invention will be explained below. 

According to the present invention, since the 



transport plug transfers sampled materials taken 
out after being manufactured at the molding ma- 
chine to the inspecting station at low speed by the 
use of pressurized gas in the transport pipe and is 
5 thereafter suck and returned to the first stand-by 
position, one transport plug can transfer sampled 
materials repeatedly at low speed. 

And according to the present invention, as a 
manufacturing station of compression moldings and 
TO the inspecting station of sampled materials are 
connected by the transport pipe, the inspecting 
station can be installed apart from the manufactur- 
ing station. Therefore, it becomes unnecessary for 
an inspector to go to the manufacturing place each 
75 time for sampling and further the problems such as 
dust and contamination of foreign materials which 
are apt to cause can be solved. 

Furthermore, according to the present inven- 
tion, the inspecting station is not affected by the 
20 vibration of manufacturing station and does not 
become an obstacle in case of maintenance and 
examination of manufacturing station. And, since 
sampled materials taken out after being manufac- 
tured into tablets are transferred to the inspecting 
25 station at low speed by the transport plug through 
the transport pipe and the transport plug is forcibly 
returned to the first stand-by position by injecting 
pressurized gas after finishing transferring, sam- 
pled materials can be transferred to the inspecting 
30 Station repeatedly by one transport plug. 

Especially according to the present system as 
set forth in Claim 3. initial end side of the stand-by 
position of transport plug in the transport pipe is 
opened after the transport plug reaches the termi- 
35 nal position in the pipe and finishes the transporta- 
tion, at this moment pressurized gas has almost no 
resistance to go through from the end to the lead- 
ing end of the transport pipe. And then, pressurized 
gas is injected in the reverse direction of trans- 
40 portation. and as a result, the transport plug is 
made to be transfenred smoothly through the trans- 
port pipe and to be returned swiftly to the stand-by 
position at the leading end thereof. 

According to the present system as set forth in 
45 Claim 4. a fixed amount of solid materials continu- 
ously supplied by the material supply station such 
as a compression molding machine is sampled and 
provided into the transport pipe, then the sampled 
materials are transferred into the Inspecting station 
50 In such a manner that a transport plug disposed at 
the sand-by position in the transport pipe is trans- 
ferred by pressurized gas through the pipe at low 
speed, then after finishing transferring, the plug left 
at the terminal position in the pipe is returned to 
55 the first stand-by position through the pipe. At this 
time, according to the present invention, the lead- 
ing end of the transport pipe is opened and the 
plug is forcibly retumed to the first stand-by posi- 
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tion by injecting pressurized gas from the end of 
the pipe. 

According to the present system as set forth In 
Claim 5, since transport gas is bled into atmo- 
sphere through degassing holes formed in the up- 
per wall of transport pipe connected to the material 
receiver when sampled materials are transported 
into the inspecting station, measuring errors caus- 
ed by being applied extra transport gas to a mea- 
suring unit housed in the material receiver can be 
prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg.1 through Fig. 6 illustrate a first system 
according to the present invention; 

Fig.1 is a schematic block diagram showing 
a basic construction of a first system: 

Fig.2 shows one embodiment of a transport 

plug; 

Fig. 2a illustrates the construction of the 
leading end of a transport pipe; 

Fig.3 illustrates an insert port for sampling; 

Fig.4 is a block diagram showing a basic 
construction of the other embodiment according to 
the first system; 

Rg.S is a diagram showing an embodiment 
of a means to control transport gas; 

Fig.6 is a flow chart showing a control pro- 
cess of the present invention. 

Fig.7 through Fig.1 3 illustrate a second sys- 
tem of the present invention; 

Rg.7 is a schematic block diagram showing 
a basic construction of a second system; 

Fig.8 is a perspective view when a second 
system Is applied to the transport system for medi- 
cal tablets; 

Rg.9 illustrates the construction of a sam- 
pling inlet; 

Rg.10 shows the construction of a plug re- 
ceiving portion of material receiver; 

Fig.11 is a transverse sectional view of 
Rg.lO; 

Rg. 12 shows the construction of the other 
embodiment of a transport pipe at the terminal end 
connected to an inspecting station; 

Rg. 13 illustrates the construction of the 
other embodiment of the present system; 

Rg.1 3a is a plain view of the terminal end of 
transport pipe showing degassing holes. 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENT 



Now more detailed descriptions will be given 



referring to drawings. 

At first, a first method and the related system 
according to the present invention will be ex- 
plained. 

5 Rg. 1 shows the construction of basic system 

according to the first invention. 

A fixed amount of medical tablets M as con- 
tinuously manufactured by a tablet molding ma- 
chine 1 is taken out at fixed intervals from a sam- 

10 pie outlet la of the tablet molding machine 1 and 
then stored in the main body 20 of a powder 
eliminator 2 through a sample inlet 2a thereof. After 
excess powder is removed in the eliminator 2. 
tablets are supplied into a vibrating feeder 3 from a 

IS discharge outlet 2b passing through a hopper 3a. 
The medical tablets M supplied from the hopper 3a 
are discharged from an outlet 3c of the vibrating 
feeder 3 by driving a electromagnetic vibrator 3b 
installed under the feeder 3 to vibrate a trough 30 

20 and are contained in a transport pipe 4 through a 
sampling inlet 40 thereof. 

In this embodiment, tablet molding machine 1 
constitutes a sampling/feeding means, but any oth- 
er construction can be employed, 

25 As a transport plug 5 is disposed at a stand-by 

position which is initial end side of the sampling 
inlet 40 in the transport pipe 4, the medical tablets 
M inserted from the sampling inlet 40 are placed in 
a space ahead of a front body 5a of the plug 5. 

30 And when a gas control means GO is set in a feed 
mode and transport gas is supplied into the trans- 
port pipe 4 from a gas source, the transport plug 5 
carries medical tablets M forward by the pressure. 
According to the present Invention, transport 

35 gas is settled so as to transfer the transport plug 5 
under pressure at low speed. Therefore, sampled 
tablets M may be transferred in the transport pipe 

4 without receiving any impact stopped at the 
terminal position in the transport pipe 4, and then 

40 contained In a material receiver 8 provided at in- 
specting station. The tablets M thus sampled and 
transfenred are counted and weighed by means of 
a material measuring unit (not illustrated) disposed 
in the material receiver 8 of inspecting station. 

45 Accordingly, when the transportation of sam- 

pled tablets M is completed, the gas control means 
QG is set in a suction mode and the transport plug 

5 left at the tenninal position in the transport pipe 4 
is suck and returned to the first stand-by position 

50 for next transportation. Numerals SI and S2 in- 
dicate sensors to detect a stand-by position and a 
terriiinal position of transport plug 5 respectively. 
According to the system shown in Rg.l, the gas 
control means GC is automatically switched cor- 

55 responding to the detection signals from two sen- 
sors SI and S2. 

The transport pipe 4 of the present system, as 
shown in Fig.1, is constructed such that a lower 
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horizontal pipe 4A having the sampling inlet 40 is 
connected to a vertical riser pipe 4B. the riser pipe 
4B is connected to an upper horizontal pipe 4C, 
and the terminal end of upper pipe 4C is con- 
nected to a discharge pipe 44 gently inclined 
downwardly toward the material receiver 8 of in- 
specting station. Of course the construction of 
transport pipe is not limited to this embodiment. 

However, when materials are adapted to be 
transferred upwardly in the vertical riser pipe 4B at 
low speed by the transport plug 5. the above 
mentioned construction of transport pipe is prefer- 
able to prevent crack or chip of materials because 
the materials are kept from touching the internal 
surface of pipe 4 while being transferred therein. 

Further, in the present invention, it is preferable 
to use a transport plug 5 which is able to transport 
all of the sampled tablets M when transferring in 
the transport pipe 4. 

As an example of the above mentioned trans- 
port plug. Fig-2 illustrates^ a cylindrical plug 5 
having a container portion s'a of which open end is 
obliquely cut. When such a plug is employed, it Is 
preferable that instead of the sampling inlet 40 as 
described above, an inclined pipe 40 to insert 
samples as illustrated in Fig.2a is provided at the 
leading end of transport pipe 4 from where sam- 
pled tablets M are inserted into the container por- 
tion s'a of cylindrical plug 5 . 

Fig.2 illustrates the transport plug 5 at the 
terminal position in the transport pipe 4. The plug 5 
is stopped by a convex portion 46 provided as a 
stopper at the terminal position in the transport 
pipe 4. 

According to the present invention, the trans- 
port plug 5 is required to wait for an insert of a 
fixed amount of medical tablets kept at the stand- 
by position in the transport pipe 4 before transfer- 
ring the tablets and to be kept in the terminal 
position in the pipe 4 after finishing the transfer. 
For this purpose, an embodiment illustrated in 
Rg.1 is constructed such that a magnetic material 
5d IS contained in the rear body 5b of transport 
plug 5. sensors SI and S2 employed with magnets 
are provided at the stand-by position and the termi- 
nal position respectively in transport pipe 4 to 
detect those positions, so that the transport plug 5 
can stop at each position by magnetic force. How- 
ever, the plug is not limited to this construction. 

Fig.3 illustrates more concrete construction of 
the sampling inlet 40 provided at the initial portion 
of transport pipe 4. In this embodiment, combina- 
tion of the sampling inlet and tablet molding ma- 
chine constitute a sampling/feeding means. A re- 
ceiving cylinder 7 of which bottom is provided with 
a damper 71 having a balance weight 72 is in- 
stalled in the sampling inlet 40 employed at the 
horizontal pipe 4A of transport pipe 4 and the 



transport plug 5 is disposed closely under the 
damper 71. In Fig.3. the transport plug 5 is con- 
structed such that the front body 5a and the rear 
body 5b elastically attached to the inner surface of 
5 transport pipe 4 are connected by a shaft 5C. 
Unlike the embodiment of Fig.1 . sampled tablets M 
are contained in the space between the front body 
5a and the rear body 5b and transferred through 
the transport pipe 4. 
w Further in this embodiment the initial end of 

transport pipe 4 has a small opening 4c to intro- 
duce transport gas and the caliber thereof is 
formed smaller than that of the rear body 5b of 
transport plug 5 so as to be used as a stopper 
75 when the plug 5 is suck and returned. 

According to such a constnjction. since the 
receiving cylinder 7 having the balance weight 72 
is opened when the medical tablets weighing more 
than the balance weight 72 are inserted, sampled 
20 tablets M which are less than the fixed amount 
may not be transferred to the inspecting station. 

Further in the present invention, it is preferable 
that the caliber of transport pipe 4 corresponding to 
the terminal position of transport plug 5 is formed 
25 smaller than that of the body of transport plug 5 in 
order to keep the plug 5 at the terminal position 
and is also preferable that the caliber of pipe 4 is 
gradually tapered so as not to give an impact on 
medical tablets. Therefore, it isn't necessary to 
30 contain a permanent magnet in the body of trans- 
port plug 5 thereby the construction can be simpli- 
fied. 

Fig.4 shows the other embodiment of the first 
invention wherein sampled materials kept in the 

35 space between the front body 5a and the rear body 
5b of transport plug 5 are transferred. The system 
is constructed such that the sampling inlet 40 is the 
same as the one illustrated in Fig.3. the transport 
pipe 4 has a gently inclined discharge pipe 44 in 

40 order to stop the transport plug 5 at the terminal 
position when the plug 5 reaches the end portion of 
pipe 4. sampled materials fall through the pipe 44 . 
thus stored in the receiver 8 of inspecting station. 
Fig.5 illustrates the construction of transport 

45 gas control means GC according to the first inven- 
tion. 

The gas control means GC is connected to an 
air source (not illustrated) through a filter 61 from 
where two gas feed pipes (lines) 6a and 6b are 
•so branched. The pipe 6a feeds pressurized gas into 
the transport pipe 4 and has a regulator 62 which 
adjusts the feeding pressure of the gas and an 
electromagnetic control valve 63 which controls 
open and close operation of the pipe 6a. The other 
55 pipe 6b is a suction line having a regulator 64 and 
an electromagnetic control valve 65 which function 
the same as those for the pipe 6a and connected 
to the transport pipe 4 through the suction inlet of 
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an ejector 66 and an electromagnetic control valve 
67. The discharge outlet of ejector 66 is open to 
atmosphere through a silencer 68. 

According to the transport gas control means 
GC as mentioned above, the means is set in a feed 
mode and then pressurized gas is fed to the trans- 
port pipe 4 when the air source is driven to cause 
the electromagnetic valve 63 open. The means is 
set in a suction mode and then the gas in the 
transport pipe 4 is suck by the working of ejector 
66. when the electromagnetic valve 63 is closed 
and simultaneously the electromagnetic valve 64 
and 65 are opened. 

The steps 100 - 110 of Fig.6 show a flow chart 
of control operation of the above mentioned control 
means. A timer Tl provides the time needed for 
charging of a fixed amount of sampled materials in 
the transport pipe 4. A timer T2 provides the time 
needed for arrival of all the transferred sampled 
materials at the material receiver 8. 

Now a second system of the present invention 
will be given. 

ng.7 shows a diagram of a basic system when 
the second system is applied to the transportation 
of sampled tablets. 

A tablet molding machine 1 has exposed take- 
out ports la and 1b in the front thereof, as shown 
in Rg. 8. The numeral la indicates a take-out port 
for sampling and 1 indicates a main take-out port. 

The medical tablets continuously manufactured 
in the main body of tablet molding machine 1 are 
taken out successively from the port lb, fed to a 
powder eliminator 21 through a feed port 21a. 
discharged from an outlet 21b, and supplied to a 
tablet transferring unit 6 containing an elevating 
system. The materials are supplied through a front 
hopper 6a into the unit 6. carried upwardly by a 
bucket conveyer (not illustrated) and fed into a tank 
10a of a carrier container 10 through a discharge 
port 61 provided on the rear of unit 6. The carrier 
container 10 Is carried to a next station for other 
treatment and the materials thus manufactured are 
successively carried into the next station. 

On the other hand, a fixed amount of materials 
is taken out for random sampling at fixed intervals 
from the port la which is one of the take-out ports 
comprising the material take-out means of tablet 
molding machine 1. stored in the main tx)dy 20 of 
powder eliminator 2 through a receiving port 2a 
thereof* discharged from an outlet 2b, and fed into 
a vibrating feeder 3 through a hopper 3a. The 
sampled materials are discharged from an outlet 3b 
by driving an electromagnetic vibrator (not illus- 
trated) to cause the main body 30 of feeder 3 to 
vibrate and fed into the transport pipe 4 through a 
sampling inlet 40. 

The transport pipe 4 has the inlet 40 to receive 
sampled materials from the feeder 3 and a housing 



portion 4a for a transport plugs at the initial end 
thereof- In Fig.7. the housing portion 4a is formed 
under a valve 41 of inlet 40. which fomns a stand- 
by position. 

5 The transport pipe 4, as shown in Figs.7 & 8. is 

constructed such that a first horizontal pipe 4A is 
connected to a vertical riser pipe 4B. the end of 
riser pipe 4B is connected to a second horizontal 
pipe 40 and extended to the inspecting station. 

10 wherein the end of the pipe 4 Is connected with a 
material receiver 8. In this embodiment, though a 
conic valve 41 provided at the sampling inlet 40 is 
used as a means to open to atmosphere, another 
valve may be provided at initial end side of the 

IS stand-by position of transport plug 5 in the trans- 
port pipe 4. 

ng.9 shows the construction of sampling inlet 
40, according to the construction, the conic valve 
41 is opened by lowering a valve head 41 a thereof 

20 when the sampled materials are fed Into the trans- 
port pipe 4 and when after the feeding of the 
sampled materials is completed, it is closed by 
lifting the valve head 41a. The conic valve 41 is 
disposed under a tapered receiving cylinder 40a 

25 and provided with a housing 41c having the valve 
head 41a. In the housing 40c, a T-shaped shaft 41 e 
having a branch pipe which forms a passage 41b 
to introduce pressurized air by a valve control 
means VO is provided and the branch pipe of shaft 

30 41e is put with a cylindrical body 41d fixed at the 
bottom of valve head 41a. When the pressurized 
air is supplied from the valve control means VC. 
the valve head 41a is lifted by the pressure of air 
and the receiving cylinder 40a is closed. While. 

35 when the means VC stops the air supply, pressur- 
ized air leaks from the clearance between the cylin- 
drical txxJy 41 d and the branch pipe of shaft 41 e 
and the valve head 41a falls down by gravity to 
cause the valve 41 to open. 

40 The sampling inlet 40 is provided with the plug 

housing portion 4a thereunder in the transport pipe 
4, wherein the transport plug 5 is housed as its 
stand-by position. The numeral 4b indicates a stop- 
per to specify the stand-by position of plug 5 in the 

45 pipe 4 and 4c is a port to feed pressurized gas 
supplied from the transport gas control means GO. 

The stand-by position and the terminal position 
of transport plug 5 are detected by sensors (not 
illustrated). The sensors send signals to a control 

50 panel in order to open and close the conic valve 41 
and in order to control a gas injection means 9, 
described hereafter. 

As shown in Figs. 10 & 11, the material re- 
ceiver 8 cfisposed at the inspecting station side is 

55 connected to a plug receiving portion 43 at the end 
of second horizontal pipe 4c of transport pipe 4 
and the lower wall of the receiving portion 43 is 
formed with a rectangular opening 43a of which 
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width is formed smaller than the diameter of trans- 
port plug 5 to pass falling materials. Tlie receiving 
portion 43 is placed on a seat frame 81 surround- 
ing the rectangular opening 43a formed with a rid 
8a of the receiver 8 fixed airtightly In such manner 
that each two hold-down metals 10b is threaded 
through a bolt 10a embedded at the rid 8a so as to 
cover the receiving portion 43a and is fastened with 
a knob 10c. And a padding plug 43b having a 
guide surface 43c forming a circular arc is padded 
at the opening end of plug receiving portion 43 so 
that materials can smoothly fall into the receiver 8 
without receiving an impact from the surface 43c. 
Further, the padding plug 43b is inserted to be 
removable and has a handle 43d to facilitate main- 
tenance. But it is fixed airtightly with a clamp band 
43d normally. 

Rgs. 7 & 10 show the gas injection means 9 as 
employed with an air purge unit 91 at end side of 
the terminal position of transport plug 5 in the 
transport pipe 4. that means forward periphery of 
the padding plug 43b o1 plug receiving portion 43. 

The air purge unit 91 is comprised of a main 
body provided with a projectable cylinder 92 hav- 
ing a gas injection outlet. The cylinder 92 is 
housed in the inner wall of transport pipe 4 so as 
not to inten^upt the material transportation when an 
air purge control means AC is not driven (see Figs. 
10 & 11). While, pressurized gas is supplied by 
driving the air purge control means AC, the cyl- 
inder 92 is in turn projected from the inner wall to 
inject pressurized, gas into the leading end of the 
transport pipe 4. Such material receiver 8 and 
pressurized gas injection means 9 as described 
above can be used for the first system, wherein the 
transport plug 5 transfers sampled materials into 
the inspecting station when the gas control means 
GO is set in a feed mode, then returns to the first 
stand-by position when set in a suction mode, in 
order to retum the transport plug 5 smoothly, it is 
necessary to stop the plug 5 short of the opening 
43a (initial end side in the transport pipe 4) after 
completing material transportation and to operate 
the pressurized gas injection means 9 for fine 
adjustment. 

Next, control procedures of the second method 
are explained hereinafter referring to Figs .7 & 8. 

When a fixed amount of medical tablets are 
inserted into the receiving cylinder 40a of sampling 
inlet 41 through the powder eliminator 20 and the 
feeder 3 by opening the sample take-out port la of 
tablet molding machine i. the valve control means 
VC stops feeding pressurized gas to lower the 
valve head 41 a down to open the valve so that the 
materials stored in the cylinder 40a fall downward 
through the housing 41c. After completion of that 
operation, the valve control means VC is activated 
to lift the head 41 a and as a result material supply 



is stopped. The materials thus fallen into the trans- 
port pipe are. as shown in Fig.7, charged in the 
space between the bodies 5a and 5b. since the 
transport plug 5 which is constituted of the front 
5 and the rear body 5a and 5b and a shaft 4c 
connecting therebetween is located under the valve 
head 41a. 

After the materials are charged in the space, 
pressurized gas is fed from the opening 4c pro- 
10 vided at the initial end of transport pipe 4 by 
operating the gas control means GC and the plug 5 
is carried fonward in the pipe 4 by the pressure of 
gas. As a result, the plug 5 accompanied by the 
material is carried fonward in the transport pipe by 
J5 the pressure of gas. and then is transferred into the 
inspecting station through the first horizontal pipe 
4A. the vertical riser pipe 4B and the second hori- 
zontal pipe 4C. 

The present system is constructed such that 
20 pressurized transport gas is set so as to transport 
the plug 5 in the pipe 4 at low speed and that 
further increased air resistance in the vertical pipe 
4B enables the plug 5 to reduce the transporting 
speed. Accordingly, the sampled materials M may 
25 be transferred upwardly in the vertical riser pipe 4B 
and transferred into the inspecting station without 
receiving any impact. When the plug 5 accom- 
panied by the materials reaches the terminal posi- 
tion in the pipe 4. i.e. the opening 43a of plug 
30 receiving portion 43. it stops by losing the pushing 
force because of the leakage of pressurized gas 
from the opening 43a. Then the materials M trans- 
ferred by the plug 5 are collected in the receiver 8 
in the fomn of free fall for inspection. 
35 After the transportation of materials M com- 

pletes, the valve control means VC stops its opera- 
tion to cause the conic valve 41 to open to at- 
mosphere again by lowering the valve head 41 a. 
Simultaneously the air purge control means AC is 
40 activated and the cylinder 92 of air purge unit 91 is 
projected Into the inside of pipe 4 from the inner 
wall thereof to inject pressurized gas into the initial 
end of pipe 4. it means into the plug 5. As a result 
the plug 5 which has completed the transportation 
45 of materials M is forcibly returned to the stand-by 
position moving smoothly through the pipe 4. Un- 
like the transportation of materials, the plug 5 is 
returned swiftly because there Is no fear to break 
or crack. In this way. the transport plug 5 is placed 
50 at the stand-by position to prepare next transporta- 
tion of sampled materials. 

Rgs. 1 & 7 show the prefen-ed embodiment of 
transport pipe 4 according to the present Invention, 
wherein the first horizontal pipe 4A having the 
55 sampling inlet 40 is connected to the vertical riser 
pipe 4B and further to the second horizontal pipe 
4C of which end the material receiver 8 of inspect- 
ing station 8 is provided, whereas the transport 
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pipe is not limited to this construction. However, 
when the transport plug 5 is adapted to transfer 
materials in a vertical riser pipe at low speed, 
unlike in a horizontal pipe the nnaterlals are pre- 
vented from touching the inner surface of the pipe 
while transporting since the materials' own weight 
is supported by the plug 5, so that such a con- 
struction is preferable to keep materials from 
breaking and cracking. 

The transport plug 5 to be used in the present 
invention is required to be able to transport all of 
the sampled materials M. Cylindrical plug like a 
cup having a containing portion of which opening 
end is obliquely cut may be used as one of exam- 
ples. 

And the transport plug 5 is required to be 
disposed at its stand*by position in tfie pipe 4 
waiting for the insert of a fixed amount of materials 
M before transferring and be disposed in the termi- 
nal position after finishing transferring. For this pur- 
pose, the plug 5 may be constructed such that a 
magnetic material is contained in the rear body 5b 
of plug 5, a sensor having magnet is provided at 
the stand-by position and the terminal position in 
the pipe 4 respectively to detect those positions, 
and by which magnetic forces the plug 5 can stop 
at each position. Whereas, the construction is not 
limited to the above mentioned. 

According to the present invention, to house 
the plug 5 at the terminal position, the caliber of 
pipe 4 may be formed gradually tapered so as not 
to give an impact on sampled materials M and the 
caliber corresponding to the terminal position of 
plug 5 may be formed smaller than that of the plug 
5. Such a transport pipe need not be embedded 
with a permanent magnet in the body of plug 5, 
thus simplifying the construction. 

As shown in ng.12. the inspecting station may 
be connected with an elbow pipe 13 instead of the 
material receiver 8 wherein the elbow pipe 13 has 
a branch pipe 13b extended downwardly with a 
gentle curve from one end of a straight pipe 13a of 
which another end is equipped with a blind cap 12. 
And a material receiver (not illustrated) may be 
installed under the branch pipe 13b of eltjow pipe 
13. 

According to such a construction, the transport 
plug 5 stops at the blind cap 12 provided at the 
end of straight pipe 13a, then sampled materials M 
stored between the front and rear body 5a and 5b 
of plug 5 fall down through the branch pipe 13b. 
After all materials M fall down, the cylinder 92 of 
air purge unit 91 Is projected to a cutout 12a at the 
top of blind cap 12 to inject pressurized gas in a 
direction of initial end of the pipe 4 (shown as an 
arrow), thus enables the. plug 5 to return to the 
stand-by position in the pipe 4, like the foregoing 
emt)odiment. 



In Rg.13. a plurality of degassing holes 15 
formed like slits are provided, enlarged details are 
shown in Rg.13a, above the end of pipe 4 con- 
nected with a material receiver 8A, which has an 

5 opening 82 to fall material M transferred by the 
plug 5. A measuring unit (not illustrated) is dis- 
posed directly under the receiver 8. 

According to such a construction, transport gas 
fed by the gas control means GC is bled to at- 

70 mosphere through the degassing holes 15 after 
transporting sampled materials by pushing the plug 
5. As a result, there is no fear that excess gas 
enters the receiver 8 together with the materials 
and causes measuring errors by applying extra 

75 pressure on the measuring unit, thus sample mea- 
suring of high accuracy can be obtained in addition 
to the above-mentioned effects. 

Though the air purge unit is not illustrated in 
Rg.13, it is needles to say that it is provided to 

20 make the transport plug forcibly return by purging 
air. 

As is apparent from the above mentioned ex- 
planation, following effects can be obtained by the 
present invention. 

25 In each present method (as set forth in claim 1 

and 2) since a manufacturing station of com- 
pressed moldings and an inspecting station of 
sampled materials are connected by a transport 
pipe 4. they can be installed separately in the 

30 same area. Therefore, an inspector needs not go to 
the manufacturing place each time of sampling and 
moreover the problems such as dust and contami- 
nation of foreign goods can be solved. 

Especially according to the second method as 

3S set forth in claim 2, since the transport plug 5 
returns by pressurized gas injected from the termi- 
nal end of transport pipe 4. the suction method is 
unnecessary. Therefore, a closed transportation of 
simple construction can be realized, wherein sam- 

40 pled materials M are transferred being trapped in 
the pipe 4 without causing any breakage and crack. 

Further, according to the first and the second 
system (as set forth in claim 3 & 4), the inspecting 
station is not affected by the vibration of manufac- 

45 turing station nor becomes an obstacle for main- 
tenance and examination of the manufacturing sta- 
tion. 

Especially according to the second system as 
set forth in claim 4. a sampling system can be 

60 simplified as the suction means is unnecessary to 
return the plug 5 and can make it possible to 
pneumatically transport sampled materials M at low 
speed. Further, a means for opening to atmosphere 
disposed at initial end side of a plug housing 

55 portion can be shared by the valve 41 provided at 
the sampling inlet 40. Therefore, a samplirtg sys- 
tem of much simplified construction can be re- 
alized by adding a pressurized gas injection means 
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at the terminal end of the transport pipe 4. 

Moreover, according to the sampling system as 
set forth in claim 5. a measuring unit disposed in a 
material receiver 8 is adapted not to be pressurized 
by excess transport gas. so that a sampling system 
without causing measuring errors can be provided. 



Claims 

1 . A method of sampling solid materials, char- 
acterized by executing the following steps repeat- 
edly at fixed intervals: 

feeding a fixed amount of solid materials (M) as 
continuously manufactured from a compression 
molding machine (1) into a transport pipe (4) for 
sampling: 

transferring a fixed amount of solid materials (M) 
thus sampled into an inspecting station by pneu- 
matically transporting a transport plug (5) at low 
speed in said transport pipe (4) from its stand-by 
position in said pipe (4) by use of pressurized gas; 
and 

after completion of transportation of said sampled 
materials (M) accompanied by said transport plug 
(5). returning only said transport plug (5) left at a 
terminal position in said transport pipe (4) to said 
stand-by position through said transport pipe (4) by 
suction operation. 

2. A method of sampling solid materials, char- 
acterized by executing the following steps repeat- 
edly at fixed intervals; 

feeding a fixed amount of solid materials (M) as 
continuously manufactured from a compression 
molding machine (1) into a transport pipe (4) for 
sampling; 

transferring a fixed amount of solid materials (M) 
thus sampled into an inspecting station by pneu- 
matically transporting a transport plug (5) at low 
speed in said transport pipe (4) from its stand-by 
position in said pipe (4) by use of pressurized gas; 
and 

after completion of transportation of sampled ma- 
terials (M) accompanied by said transport plug (5). 
injecting pressurized gas from the end of said 
transport pipe (4) toward its initial end, with the 
initial end side of a terminal position of said plug 
(5) open to atmosphere, whereby said transport 
plug (5) is returned to said stand-by position in said 
transport pipe (4). 

3. A sampling system for solid materials, char- 
acterized in that, said system comprises: 
a sampling/feeding means to sample solid materi- 
als as continuously manufactured by a compres- 
sion molding machine (1) at fixed intervals and to 
feed said sampled materials (M); 
a transport gas control means (GC) to transport 
sampled materials (M) by executing either a feed 



or a suction mode; 

a transport pipe (4) having an inlet (40) to receive 
sampled materials (M) from said sampling/feeding 
means and connected to said transport gas control 
5 means (GC) at the initial end thereof and to a 
material receiver (8) of an inspecting station at its 
terminal end; and 

a transport plug (5) disposed at initial end side of 
said sampling inlet (40) in said pipe (4), as a stand- 
10 by position, said plug (5) being pneumatically 
transported together with said sampled matenals 
(M) at low speed into a temiinal position in proxim- 
ity to said inspecting station from said stand-by 
position when said gas control means (GC) is set in 
15 a feed mode, and then being returned to said 
stand-by position from said terminal position after 
being transferred into the terminal position in said 
pipe (4) when said gas control means (GC) is set in 
a suction mode. 
20 4. A sampling system for solid materials, char- 

acterized in that, said system comprises: 
a sampling/feeding means to sample solid materi- 
als as continuously manufactured by a material 
supply station such as a compression molding ma- 
25 chine (1) at fixed intervals and to feed said sam- 
pled materials (M); 

a transport pipe (4) having an inlet (40) to receive 
sampled materials (M) from said sampling/feeding 
means and connected to a material receiver (8) of 
30 an inspecting station at its terminal end; 

a gas control means (GO) to supply transport gas 
into said transport pipe (4); 

a means to open sard transport pipe (4) into at- 
mosphere, provided at initial end side of said plug 
35 housing portion (4a) constituting a stand-by posi- 
tion of said transport plug (5); 
a means to inject pressurized gas provided at 
terminal end side of the terminal position of trans- 
port plug (5) in said>ansport plpe(4); and 
40 a transport plug (5) disposed in the housing portion 
(4a) in said transport pipe (4). said plug (5) being 
pneumatically transferred together with said sam- 
pled materials (M) at low speed into the terminal 
position thereof in said transport pipe (4) by trans- 
45 port gas supplied from initial end of said pipe (4) 
after receiving sampled materials (M). and being 
returned to said stand-by position by driving said 
means to inject pressurized gas after being trans- 
ferred into the terminal position in said pipe (4). 
50 6. A sampling system for solid materials as set 

forth in claims 3 and 4. characterized in that degas- 
sing holes (15) are further provided at the upper 
wall of the end of said transport pipe (4) which is 
connected to said material receiver (8). 

55 
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